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A modular fluid medication injection assembly (10) includes a medicant module (12) and an activator module (14). The medicant 
module (12) holds a repleceable, disposable syringe subassembly (24) The activator module (14) contains a driver (56) and driver release 
(70) for deployment and injection of the syringe subassembly. The modular design permits the use of vanous-sized medicant modules (12) 
to accoriunckiate different sized syrmge subassemblies (24) and dosages of fluid medicatic«.; : Ad^ modules (12) may be kept 

oh hand for administering multiple dosages from the same syringe subassembly.. A carrying case (160) for the injection assembly (10) is 
also disclosed , ! 
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DESCRIPTION 

MODULAR AUTOMATIC OR MANUAL EMERGENCY MEDICINE 

-v;;^ system •.' : v-;' : : :/\ " : - 

| Technical Field 

l-., 5 This invention relates to modular automatic mjection apparatuses for 

injecting medications into bodily tissue 
Background Art 

An automatic injection apparatus is a device which enables an individual 
to self-administer fluid medication by simply triggering the apparatus The 
JO apparatus contains a measured dose of medication in a sealed sterile condition 
knd is capable? of storing the medication for an extensive period of non-use 
The apparatus administers the self-contained dose automatically, so that the user 
does not need to visually insert the needle into his or her own tissue and then 
depress a plunger, such as is required in a common syringe; 
75 Automatic injectors are particularly advantageous in emergency conditions. 

Such injectors can carry antidotes for nerve gas for use during emergency 
chemical warfare conditions, insulin for diabetes; epinephrine for allergic reactions, 
:;.)0 ; -/.:J'V-pr; ^any^sia;'^-'' ? *\ 'V,' 1 . .. v, '■ "V'>' •:'^i-v-.vv: v - vr- 

An automatic injector apparatus commonly mcludes an elongated tubular 
20 casing and a medicine "container" The medicine container contains a dose of 
fluid medication. Also included is a needle for injecting the medication into the 
user; The injector further has a trigger mechanism which causes the needle to 
penetrate the 4 user's tissue and inject the medication from the container; 
: Typical automatic injection apparatuses have a drawback in that they 

25 administer only a single dose , of medication and are not reusable After this 
- single use, the entire apparatus is discarded This results in high cost and 

V Wastfc. V ■;. V.'. .' ■,' -' ;:/\v '* \ ■ ; ''■ ^ r ■" '*' ''V':^^• ; ■V■^ " - 1 - 

Another drawback is the relatively short storage life of some medications 
The storage life of a medication is generally less than the useful life of the 

30 automatic injection apparatus, Automatic injectors are expected to be stored for 
long periods of time; often 3 years or more. Unfortunately, many medications 
do not have a comparable storage life For example, some medications have 
storage lives of only approximately 1-2 years or less Such medicines can thus 
become ineffective before the injector is used, resulting 'in the wasteful disposal 

.35 4 of unused but fully medicated injection apparatuses This; also, (contributes to 
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The inability of automatic injection: apparatus to be reloaded causes 
substantial addition costs in other ways, Storage of integrated one use automatic 
injections is made more complicated and stock must be carefully inventoried and 
tracked for dates of use. Medicines needing or best stored under particular 
5 conditions, such as refrigeration, are typically unavailable due to the bulk of the 
injection apparatus Medicines used in automatic emergency injectors are also 
inventoried in addition to inventories of medications used in hospitals These 
factors become particularly troublesome and costly for the military because of the 
logistical problems, storage considerations, and tremendous quantities involved; 

10 Another very serious limitation is that prior automatic injectors are not 

capable of manual injection in instances where they fail. Prior injectors are 
manufactured . as an integrated injection system that provides one dose of 
medicine. Then, the injection system is discarded If the firing mechanism of 
such an injector fails, then the injection is not administered, and the user does 

is not get to the needed medication The mternal components of such injection 
systems are not capable of being used manually Thus the injectors pose a risk 
that due to mechanical failure medication will not be capable of administration. 
]/ r --:J?xioT^.mfc<$ott; are manufactured as a single/ integrated system that 
provides one application of medicine, and is then discarded/ However, if the 
20 trigger, firing, syringe or other mechanism fails and the injection is not 

^"■■i^f^-^^i \ .?Y en $ » h f ; : user ^h; get : -at the ^medicine' vial, the'' internal •' 
components are not capable of being used manually to effect an injection of the 
medicine This inability to use internal components of some prior art designs 
^5 results from the fact that there ^ either no plunger in : the? ampule Or syringe 
assembly, or the plunger is a part of the driving mechanism and the syringe 
cannot be removed and accessed when the injector is taken apart Thus the 
• : v^''^ P°^; a Jnsk ;that due : to mechanical !failuf e medication ; Will not be 

^ r ; ^;administeredV'';v;?- ; :i ':'v : ' X - '■'■':■■'■}■'■ '••H: : v£-.; " r: 

This invention provides an automatic modular fluid medication injection 
assembly in which the injection assembly can be loaded just prior to use The 
injection assembly includes a medicant module which can be loaded with a variety 
of medications as needed for a particular situation The medicant module can 
come in different sizes to accommodate different sized medicme cartridges and 
o{ fluid medication. The injection assembly further includes ah activator 
module detachably connected" to the medicant module for administering the 
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medicine from the medicant module into the bodily tissue The assembly can 
r be reloaded numerous times with cartridges commonly used ui hospital, veterinary, 
• or field inventories so that, duplicate inventories are not required and better 
storage conditions are possible. As individual cartridges are used or the medicine 
5 contained therein becomes ineffective, the user simply replaces the cartridge with 
a new one without disposing of the injector In this manner, only the 
; inexpensive cartridges are replaced, and not the entire' assembly/ This reduces 
•'•;•;>;■/ the cost /.j^fficanfly.;^/-:i'-v/'- ^ : '''-".^.-V/. '. "r.:'% :: ' : ; ";-:Vl:j\ 

The modular construction of the novel injectors of, this invention further 
to allow easy access and removal of a syringe subassembly by the user The 
activator module is quickly and easily detachable from the medicant module 
This permits rapid removal of the syringe subassembly for use in applying a 
manual injection in the event the injector or cartridge fails, or in the event that 
■ '-■ the user simply desires to apply the injection manually The; syringe subassembly 
I /s , fan akd :be } > replaced to ; refresheh the medication or exchanged' for other 
.:. ; :; : ;(^'bassembUiBs of different; ■medications. 

The described assembly also includes embodiments which have dual-dose 
capability for second dose administration either automatically injected or manually 
injected. The modular design, has the added benefit that it permits the use 
2ff of multiple ready-to-fire activator modules for rapid ; attachment to the medicant 
module to administer multiple injections of the same syringe subassembly For 
• ; instance, a first ' activator module can be coupled to the; iriedieant modul^ to 
administer the first dose of medication, and then a second Activator module can 
be coupled to the medicant module to administer the second dose of medication 
25 Brief Description of the Drawings 

■^rC C : ; U/ ; ; ; f '8- ' .V: is ^ • a;/16ngitudihal ■ sectional ' view of a; -modular J&^^rmediwtio'n'. ' 
injection assembly having a medicant module detachably connected to an activator 
module, Fig 1 illustrates the injection assembly in a cocked position with the 
syringe subassembly completely within the medicant module 
30 F 'S 2 1S 3 longitudinal sectional view of an alternative medicant module 

Fig 3 is a longitudinal sectional view of a spare activator module which 
can be connected to a medicant module for injecting the syringe subassembly, 

Figi 4 is a longitudinal sectional view of a further novel embodiment 
injection assembly having a trigger handle. 
35 , : i F?g. 5 is a longitudinal sectional view of a modular fluid medication 
injection assembly according to another preferred embodiment of this invention 
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Fig. 6 is a longitudinal sectional view of the injection assembly of Fig 5 
MV*ri ^^rided position; ^■■!v''; , .r.{:^r' v ; JfVV'\. ^•^v^.;^^ ; ; ;':V" ~--> 
t ' 7 1S a top view of an opened carrying case for storing and carrying 

,• reloadable modular injection assembly and spare activator module accordmg to 
-j v' 1 /'"'\rir^.'.'"-.tttis" .invention."';"; -V ... o.;- > : ..y^ ' • /. ; v^ : ." V >\* /V- .X '■ v? A : '5 : \ ■-" 

v , Fig. 8 is a side elevational view of a preferred syringe subassembly with * 

■> i V v v potions shown m longitudinal .sectional view.\ - ^ • ; V ; 

Best Modes for Car rying Out the Invention and Disclosure of Invention 
^ Fig 1 shows a reloadable, automatic modular fluid medication injection 

<'0f'u-. ^ y^mbly 10; acco^ injection assembly ox 

•Injector" has, a .medicant module 12 detachably connected to an activator 
module 14 Injection assembly 1(0 includes an assembly coupling 100 to 
. .alternately connect *nd disconnect medicant module i2 to activator module 14 
Preferably, assembly couplmg 100 is embodied as a threaded coupling, although 
v :f ^th^r' : : conunon ; : * techniques far ;ei^ 

• Medicant module 12 
from a distal, injection, needle end 18 to a loading, coupling, or plunger end 20. 
: '- : ;'v" ^ is i substaiitialjfy :.p^dricil,\holloW tiibe arid i^ 

7<? a hard, durable material, su^ 16 has a cavity 22 

■ V f • to ^hpuse i a teplaceable,^^ -iiskbieS syringe ; J 

v : . ; ^^embly ; i4 ; £ the ^ preferred manually ; usable l ^in^e • subassembly 24 ' is ; £ \;.; 
: syringe cartridge which is adapted so ir cab be rrenib • f 

of the injector arid manually operated to effect a medicament injection, 
25 • As shown, syringe subassembly 24 has a medicament cartridge 26 which 

includes an ampule 28 for housing .and containing /a fluid medication 30. 
- ^ - : ;v^??P^ e - * ^ :";P^ f ^F^.' 1 ^ ^" a ? : M : Sla&s "or = - p'last ic ; ; vial;: -tbiat ^riitams : ' ! 'a.: irieis^eV •/ 
■ amount of medication The amount of medication (such as antidotal medicant, 
antibiotics, epinephrine, msulin, etc;), varies depending upon the medication and 
/•'fe ^bdeririic ■ needle'':. Mi; ^■■f-i'X* 

erid of;^in^ '.'tap "34. ^ : ' \\: 

Cartridge 26 further includes a fluid^tight plunger 36 for forcing the fluid 
medication 30 from ampule 28 through needle 32 Plunger 36 consists of a 
stopper 38 winch sealirigly engages and slides within ampule 28 Stopper 38 is 
35 preferably formed of rubber or elastomer material, arid has a plunger connector, " f 
such ^s in th6 form of a mounted peg or threaded extension 29 (Fig 8) which : 
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. feces outwardly of the cartridge 26 in a longitudinal direction The structure of 
' cartridge 26 is commercially available or manufactured m-hotise by approved drug 
production facilities Suitable commercially available cartridges of this construction 
are manufactured under the trademark TUBEX by Wyeth Laboratories, Inc., and 
5 , under the trademark DOSETTE by Elkins-Sinn 
- r : I Pig- 1 * ls o shows that plunger 36 of syringe subassembly 24 also includes 

. a detachable plunger shaft 40 which is detachably connected to stopper 38 using 

' * suitable plunger shaft detachable coupling While a threaded coupling is 
preferred, other common techniques for providing a detachiable connection 
10 between plunger shaft 40 and stopper 38 can be employed Syringe 
subassembly 24 is inexpensive to manufacture and is designed to be disposed of 
i/'iii^:;'^^ 6 .; ; me( ^^ti6h 30. has been injected - into ''the user: J.-'-;-.-.- "il 5 ;; ; 

F !g 8 shows a further preferred construction for the plunger shaft. The 
. cartridge of Fig. 8 has an adjustable plunger shaft 330 Adjustable plunger shaft 
15* 330 is advantageously constructed using a first plunger shaft piece 331 ; First 
• «'•; plunger shaft piece 331 has a first or stopper connection feature Which is 
advantageously in the form of a threaded receptacle 332 whibh receives a 
threaded connection stud 29 mounted to the syringe stopper. The first plunger 
shaft piece 331 also has a second or adjustment head connection feature 
20 advantageously in the form of a threaded shaft head receptacle 336 The 
^/^^piuri^r^-^aft head connection receptacle 336 "receives" a second plunge i shaft 
. piece 335, preferably in axially adjustable relationship, Tlie axial adjustability is 
. most preferably accomplished using a threaded connection which allows the head 
• :. • ; ■ }iv\;.& 5 ; :^?;; be ^-.^ w ^^/.. . '.and out of the receptacle to adjust the ; pbsitidh of -the '/ 
25 contact head 334. This construction can be used to adjust for and accommodate 
for variations in the length of the syringe and the position of the stopper within 
the ampule. Head 334 is ^ 
: which indicates the desired position of the head and then by screwing the 
second plunger shaft piece 335 to achieve the desired hdad position - Stop 152 
« . 30 is advantageously chosen have a length equal to approximately half the distance 

between stop 151 and the coritactmg face of the plunger head 334 Where the 
v contents of the ampule are to be dispensed In two approximately equal doses 
" Fl g ; 4 . shows that the medicant module - and syringe subassembly also 

] preferably include a removable first stop 152. Stop 152 serves to halt movement 
35 of driver 56 at an extended position after it has been Released. Stop 152 is 
provided within medicant module 12 and positioned at least partially around 



plunger stem 40 of syringe subassembly 24 and within barrel 16 Stop .152 is 
' : ''},%'Xf % ^diaily : : :sized . to .abut against a: washer 151 "which bears -against the end of j; 
; ampule 28. Washer 151 acts as a second stop against which the head 41 bears 

' : - J When first stop 152 has been removed to allow a second dose to be 
5 administered. Stop 152 his a predetermined length to provide approximately 

equal dosages for each injection within the same syringe subassembly In its 4 
■ / ' r , O : ! ; JT> r « rr^ : . Jfb nil , vjemdvable ;?stop collar 152 ; coirip^ 

- semi-cylindrical collar portions positioned around plunger shaft 40, Alternatively, 
ry/P:^ jaddkional ; numbe : r ';bf removable stops isimiiar to stop 152 to; • allo^W 

io multiple doses to be administered 

Syringe subassembly 24 is sized to slide within cavity 22 of barrel 16 from 
plunger end 20 toward needle 
/^J-^ Within medicant module 12 ; siucti ;tliat needle 32 is \'V, ; 

• priehted ^toward .needle' end 18 -and . plunger 36 is oriented toward plunger 
15 end 20 Preferably, barrel 16 has a length Which entirely Encloses syringe 
subassembly 24 Plunger end 20 of barrel 16 thus extends beyond plunger 36 
:; ^} 36 during assembly of the injector. A 

: Medicant module 12 also advantageously includes a removable protective 
y ^Mi\ - ;['';.;]■: sheath ; 42 provided oiiiiibedle ^1 -Sheath 42 > preferably fonhed/p^ -or '.'■;] 

20 mbbpr and is sized to slide over the needle to thereby protect and maintain 
; sterility of the needle during storage. • Sheath 42 has an outer diameter 
;v dmensidiied td iijt\ within '. ifeedie^pas^gew|ay ^ ^nned hi rieedl? >end 1 8 of >>'" 

• : Medicant module 12 alsq advantageously includes a sheath remover 46 for 

V 5 engaging and removing protective sheath 42 from needle 32 to expose the needle 
immediately prior to use In its preferred form, sheath remover 46 ' has a 

; \ ; • • 

frictibnally grasp an end portion of protective sheath 42 for 'removal. - Sheath 
j ^n^^r^ 46 , is ^ubulir ^aped, and has an inner dimensioiil ^c:h- allows it io •/ 
30 slid? onto needle end 18 of barrel 16 The inner dimension is most preferably 
iiear the outer diameter of the barrel so as to provide a close frictional fit or 
i interference fit which holds the sheath remover onto the barrel yet allows it to * 
:i ; : t V :■. JS'^W) detaibhably re^ assembly is, to '^'^t^di^f^t ~- ^ \ 

The medicant module ' also preferably ' includes a secondary biasing 
; 35 spring 33. Secondary spring 33 is preferably provided within medicant module 12 " ] 

y.&/£.-^ i;the : ';s^in^ ^Se^6ntfa^ 33^:'/-, V ;■ 
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is used to bias syringe subassembly 24 away from , needle end 18 toward the 
plunger end 20 of medicant module 12 This biasing action forces the syringe 
••=. ainpule against a shoulder 47 As shown, shoulder 47 is formed by the end 
surfaces of the activator module when joined with the medicant module. This 
i- 5 .serves to, position the syringe subassembly within the barrel at a desired position 
;'^./'/: :S 'vw ';:V^^^ieady ' for/ deployment/ V.} . : --V > ! -^/^ 

- The medicant module 12 is preferably activated by activator module 14 
; . Activator module 14 provides controlled deployment of the syringe subassembly 
and automatic injection and dose administration Figs. 1 and 3 shbw a preferred 
10 activator module. As shown, activator module 14 has an elongated, tubular 
driver housing 50 which extends from a coupling or driver end 52 toward a 
trigger or proximal end 54 Driver housing 50 is a substantially cylindrical, 
hollow tube, and is preferably formed of a hard, durable material, such as metal 
or plastic. Activator module 14 includes a driver 56. Driver 56 forces syringe 
15 subassembly 24 longitudinally within barrel 16 of medicant module 12 This 
action injects needle 32 and discharges medication 30 from cartridge 26/ 
/ . Driver 56 includes a longitudinal driver bar 58 that is slidable Within 

driver chamber 60 of driver housing 50 between a cocked position (Fig 1) and 
one or more extended positions (such as that shown in Fig 6). Driver bar 58 
20 is preferably a rigid piece of plastic or metal that extends axialjy within activator 
^module 14 Driver 56 also has a primary drive spring 62 for forcing bar 58 
i ; - Y 'r:'': ^--'X: ^ fovrriti ian extended .position/ •• .v. ■ V' ; /v'": : '-' : \Y ?' r '--v,- 

Driver 56 advantageously includes an abutment or ramming head 64 which 
is oriented toward the driver end 52 of activator module 14 Ramming head 64 
25 pperably abuts against plunger head 41 of syringe subassembly 24 when activator 
module 14 is released of activated to deploy the syringe subassembly! In the 
assembled undeployed condition, the abutment head 64 is preferably close to or 
slightly spaced from the plunger head 41 without, force being transferred 
therebetween until the activator is released Drive bar head 64 is preferably not 
V J° attached to plunger 36 of syringe subassembly 24. The unattached relationship 

> between the driver bar and syringe plunger facilitates the connection arid 
disconnection .of the two complementary modules 12 arid 16. 

• Ramming head 64 also advantageously forms a drive spring engagement 
•. shoulder or feature against which the drive spring bears Drive spring 62 is 
35 axially aligned with, syringe subassembly 24 and is coiled about driver bar 58 



Driver 56 and ramming head 64 are entirely positioned withm activator module . 
'\!^ : k v ^iyy-riXft when the '-driver Vis "in its tbbked^poski6ri;-V-^;\,-. ..\ i : -;"V : . • V.'; 'v..; : ;.'.}. :; . -'V:/ 
Activator module 14 has a driver release 70 which holds driver 56 in the 
cocked pbsitiqn until the user is ready to administer ;the Injection :} ; Driver '.J' ' 
5 release 70 includes a catch 72 and a trigger 74 for releasing the catch when the 
trigger is depressed or otherwise activated: Driver release 70 also preferably 
includes a safety 76 for preventing undesired activation of the trigger and 
•'^•••^ (: t \l'./' .-"I/'" • ''' yi : f -; -V 5 V \""--r • > 

In the Fig. 1 embodiment, trigger 74 is embodied as an end cap : This 
to trigger end cap is longitudinally movable relative to medicant module Housing 50 
betweeiv a rest ; or extended position . ta a v depressed positionf : Iii the itepress^ci 
or activated position' the trigger -releases a c^ 

releases patch 72 which releases the activator and cause the injector to deploy 
the syringe and administer the dose of medication. 
75 As shown, catch 72 consists of a detent mechanism for releasably coupling 

..]. _ the driver to the driver release-; if he ^etent mechanist 

arrow-shaped or barbed tips on multiple flexible prongs 78. ' Prongs 78 are < : V--\ 
? : ^ as pah; of driver bar 5& 9 ^ btherwise^ connected thereto; ' ' H 

through a catch aperture 73 formed in the end ^yall 80 of :/? 
[i-'V^i ^ riV ?J "^_0?ipf*i« : =:_30 ; --_^1ijb[ - prongs latch onto fh^ inwardly; \ : 

Prongs 78 are constructed so as to allow deflection from a normal, radially 
expanded position into a radially constricted positions to enable the barbed tips. 
: i - < t0 P iss • ;^ r P^ti rte ei ? d wal | aperture 73 . v : If the ^ctivatpr ; is; Vrecocked, the ;\ . 

25; to their radially expanded pqsitiq^ 

; aperture, the barbed prong tips catch behind the end wall 80 and secure the 
, driver in a cocked position \ 
The prongs are cpntrollably deflected into the constricted position by a 
converging aperture 75 formed on the inward face of trigger 74 Trigger 74 is 

User's'.; X ' : ^ : 

:6n iht^X:\;X, ; ^ : 

■$0vXf l''^/*?^?^ ? M b ? tch -->as^;tKei/-; trigger is V depressed. ^xijhe : iiiteiiction vof ■ \^-V> . •, 
. ; trigger 74 and catch 72 forces the barbed, tips together until they clear end 
i ' i wall 80 and escape through the aperture. At this point, driver 56 is released' 
35 and drive spring 62 powers the driver through activator module 14 into medicant 
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module 12 to sequentially deploy and inject needle 32 and then discharge the 
i ;C medication through the! injected needle. ■•. \ . •; 
^ As shown, the activator module also includes a safety 76. Safety 76 

includes safety pin 82 which is inserted centrally of the multiple prongs 78 
5 The safety pin extends through the end wall aperture between the prongs to 
keep them in radially expanded positions so that the barbed tips remain caught 
. behind end wall 80. Safety pin 82 is manually removable from injector 10 when 
\ ^V^^the"; injector is ready tb be fired. 

■ — ■ * . : Fig. 1 further shows that injector 10 preferably includes a manually 
10 detachable assembly coupling 100 Coupling 100 is used to alternately connect 
and disconnect medicant module 12 to an activator, such as activator module 14. 
Assembly coupling 100 consists of an activator coupling part 102 provided on 
driver end 52 of activator module 14, and a complementary medicant coupling 
part 104 provided on plunger end 20 of medicant module 12 Preferably, 
asMmbly" _:cbupliii^ 100 is embodied is a threaded coupiingiwkh -cbmplementary 
threads provided on activator coupling part 102 and medicant coupling part 104. 
Other constructions for assembly coupling 100 may also be employed. 

According to this invention, modular injection assembly 10 lis also designed 
' for easy disassembly and loading During loading, activator module 14 is 
20 disconnected from medicant module 12 to open plunger end 20 of the medicant 
module barrel 16 A suitable syringe assembly carrying the desired medication 
and dosage can then t>e loaded into cavity 22 through piunger end 20 in such 
a manner that needle 32 is oriented toward needle end 18 Once the syringe 
cartridge is loaded into the medicant module, activator module 14 is reconnected 
25 The assembly is then ready for automatic deployment and discharge of 
partridge 26 to administer the fluid medication^ • 

The novel modular design constructions shown herein also facilitate manual 
. injection, in the event that manual injection is desired or becomes necessary 
In that event, the user simply disconnects activator module 14 and removes 
30 syringe subassembly 24 from the medicant module by sliding it out through the 
plunger end opening The syringe subassembly can then be used in a manual 
'■•yi^. ^fashion ):%&: iiyect^the'^fluid dedication. - : - j-L' " \h. '■'>>'' 

Manual use of the syringe subassembly is important in providing fail safe 
; injection units according to this invention. Prior art injectors were not able to 
35 be used in effecting manual injections if the need arose This occurred because 



^ the syringe was either not capable of being used manually, or was not accessible 

/ ; fc:'V '■.'■■'■^ ; to the user. ; " - ' . 

>.',;.;•>;■•"> ■-•-• - The niodular design further his the added ; benefit of : accommodating \ : 

different sized ampules and dosages of fluid medication. Fig 2 illustrates a 
5 medicant module 112 which is longer than medicant module 12 of Fig L In 
most respect the medicant modules 12 and 112 are similar and similar reference 
numerals have been used to indicate similar parts. The lengthened medicant 
module 112 has an elongated barrel 114 to accommodate the longer syringe 
subassembly 116, Due to the modular design of this invention, where the user 
10 desires to inject a different type or dosage of medication from a larger syringe 
subassembly 116, the user simply attaches the larger medicant module 112 to an 
activator module 14 for deployment of syringe subassembly 116 and injection of 
V^H^V^?!!."' medication. In this • manner, the user can be equipped with ;an ; 
assortment of medicant modules which house various sized ampules containing 
is multiple different types and dosages of medicines. When a type of medication 
is desired, the user simply selects the appropriate medicant module and attaches 
i.v- "v an "activator module thereto for administmion ;of the m^ 

: :The ;medieant. mbiriules can be supplied either assembled with an activator ■■. 
into a ready-to-use injector, or as a separate unit for assembly with an activator 
20 module Fig. 2 shows such a separate medicant module made m accordance with 
h : invention. ;^:jf r^sfepif ate t - tfc(ei' jmedibam'-'' riiibduie^ -""afe ^preferably'' equipped with ! 
^ closure , such as cap 120 in Fig 2 

':-V/ ; -";/?l™g;er end cap 120 is detachably connectable to plunger end 118 of medicant 7 

^? dl ^ e • . when ihe medicant module is disconnected from; an ictivatdr module . • ; of 
25 Plunger end cap 120 serves to close barrel cavity 113, and thereby prevent 
syringe subassembly 116 from escaping the barrel cavity and serves to protect the 
V ; s^i^e ^held therefo threaded to iriate "v; 

with the threaded coupling on , plunger end 118. When detached from medicant 
V' : " : ■ ^ ^ * - : blvng^r "■; :end ' cap]l20 : serves -tdj. bpeii jbarre I Suavity (it; 1 3/ : t p - permit ;,'< 

3p removal of syringe subassembly 116 or allow coupling of the medicant 
module 112 to an activator module 14. \ • 

Fig- 3 shows a spare activator module 130 which, includes activator 
module 14 of Fig. 1. Due to the modular design of this invention, additional " 
spate , : reaid^to-use ']■ adtivatoir ;'/iri6dules tan be maintained- -in invemoiy. v> Such' • 
35 ready-tb-use activator modules can be used to facilitate rapid multiple dose 
injections, such as described below m more detail. Alternatively, such modules 
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can be used in the event that one activator module fails Spare activator 
module 130 includes driver housing 50, driver 56, and driver release 70 
Driver 56 is stored in its cocked position, as shown in Fig. 3, in this ready 
: position, driver 56 is contained entirely within housing 50, The driver extends 
5 out beyond coupling end 52 only when released into an extended position. 
Coupling end 52 of housing 50 extends axially beyond ramming head 64, This 
construction better protects driver 56 when the activator module is disconnected 
y'^-'/'tX:'?: ^-^from. ^he-ZmistHcant -module. ' . * - : >:V 

i Spare activator module 130 also includes a removable end cap 132 or 
10 other closure which is detachably connected to coupling end 52 of Jiousirtg 50 
when active module 130 is disassembled from a medicant module Preferably, 
end cap 132 mates with threaded activator coupling part 102. 

The general (operation of this invention will now be described with 
reference to Figs 1-3 Individual syringe subassemblies containing different types 
I s of medication stored in various sized ampules are manufactured and can be 
stored separately according to their prescribed shelve lives Alternatively, the 
medicant modules and activator modules can be assembled into an injector and 
held in a ready-to-use condition If the medication in the syringe subassemblies 
exceeds the potency expiration date, the individual subassembly can be discarded 
^ 2p One technique for manufacturing the subassemblies is to m^ 

and DO SE TTE 1 ^ ;rait ndge s, v^h > p luih^er Sshaft 
as described herein. In this state, a user can manually administer an injection 
. using the subassembly. This is done by injecting the! needlb, 'arid manually 
, depressing the plunger in the typical fashion. • V 

£ \. .y:^r : -^[;& a desired subassembly of a /selected ■: medicine is 

i loaded into an appropriate ly-sized medicant module 12 through plunger end 20 
. The subassembly is oriented therein so that needle 32 points toward needle 
' • ^^rejid- i 8 . • ;1 ^For; larger; ampules, an elongated barrel 114 of nieriiciiit modiUe ;ll2 
: (Fig. 2) might be more suitable Alternativelyi the width of the ampule can be 
30 \ increased or decreased to adjust the desired dose volume. > ; 

Activator module 14 is then connected to medicant module 12 via 
,■ ■■ threaded module coupling 100 injection assembly 10 is now loaded, assembled, 

f and ready for operation^ To fire injector 10, sheath remoVer 46 : , is removed 
, > ., : from needle end 18, simultaneously withdrawing sheath 42 along with it 

35 ; Needle .. 32 is thus exposed within needle passageway 44 of needle end 18 
• . -•• ' ■ " ; Safety 76 is then removed, and trigger 74 is depressed to release catch 72 -The 
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energy stored in drive spring 62 is released, forcing syringe subassembly 24 
} through barrel 16 toward needle end 18; Needle 32 is driven out through 
... passageway 44 to pierce the body tissue' Syringe subassembly 24 travels an .:. 

effective distance to properly msert exposed needle 32 into the tissue of the ' • I 

5 user Thq force provided by primary spring 62 is significantly greater than the 
force provided by secondary biasing spring 33 or other components. Thus biasing 
sp™g 33 contracts under the driving force Syringe; subassembly 24 halts when - 
it reaches the end of cavity 22, with the biasing spring 33 or other components 
acting as a deployment stop against ampule 28 or needle cap 34, 
10 _ After the syringe subassembly is deployed into an injection position, the 
thrusting force of driver 56 continues and depresses plunger 36. This causes 
^y^}-- : 'r} V- y[- cartridge stopper ; 38 to move and displace fluid ^edibitibn 30 out through . V'Y-y*'.' 

, hypodermic ripedle 32 , Plunger 36 depresses until plunger shaft head 41 abuts 
■"•■vs Yfi ? t0 P» : : end of -ampule 28, or is • otherwise; stopped The - ihjectof^ and ,: ' 

is cartridges are designed such that the distance pf plunger travel is precise for an 
injection of prescribed dosage of riiedication 

. After the injection is complete, the user can withdraw the injection 
.■:.;■/.; assembly and needle. At this point, the injection assembly can be reloaded for 
additional application of medicine Activator module 14 is disconnected from 
" •. 20 mfedicant module 12^ and the spent cartridge 26 can be removed arid" discarded, 
: : • ^^"^P?^ ^^8861111)1^ containing -thb : same b v can then ' ;| 

•'.v T0 y^'^^p&'f m mi6' parrel 16.; Alternatively^ can f-[] V- ;| 

b ? prepared with the desired ampule of medicine Driver 56 within activator 
module 14 can be re-cocked using an instrument (such as a screw driver, pen, 
25 or pencil) to push bar 58 against the force of primary spring 62 until the C 

spread to . lock behind the end wall Safety 76 can be reinserted to prevent 
: . undesired firing. ' ; \.. \ ' - ; . _ . . ■ ■ ' " - ■ 

%£i:L ;> ; critical, the user can siimpl^ attach •'- > ? ; "K : 

r , 30 fire spare activator module, such as module 130 in Fig, 3, to the reloaded 
medicant module for swift activation The use of multiple activator modules is 
beneficial in quick administration of multiple dosages of the Same or different 
v- types of medicme The modular design therefore offers maximum flexibility in 

- " ; terms of accommodating various types and dosages Of medicine ; as well as 

i:? 35 promoting' speed in emergency situations. ; ' 
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p ig- 4 shows an injection assembly 90 according to another preferred 
embodiment of this iri vent ion. Injection assembly 90 has a trigger Handle 92 
connected to driver release 70 The trigger handle is slidabie from rest to fire 
- % positions In the fire or release position driver release 70 fires' or releases 

5 : driver 56 as the trigger handle is moved to a fire position. Such motion is 
relative movement to the left by handle 92 as shown in Fig 4 : 

^Trigger handle 92 comprises a hand-fitted, circumscribing, tubular sleeve 
\ member 94 having an inner circumference diameter slightly greater than the outer 
circumference diameter of barrel 16 and driver housing 50 Sleeve member 94 
• , 16 fits over and slidably moves relative to the medicarit and activator modules from 
its rest to fire positions Preferably, sleeve member 94 exteiids from proximal 
: end 54 of activator module 14, over driver housing 50, beyond driver end 52 of 
the activator module, and along medicant module 12 0 Preferably, sleeve 
I member 94 extends substantially along medicant module 12 to adjacent to abut 
is the inward face edge of sheath remover 46 when in the loaded but unfired 
condition. This abutting relationship serves as a safety feature in restricting 
longitudinal motion of the trigger sleeve in the armed condition, until the sheath 
remover and sheath have been removed from the muzzle end of the injector. 
Thus, even though the safety has been removed, the injector can in most 
20 situations only be fired after removing the sheath and sheath remover : The 
• thereby ; ^nctipns ; as a second safety ^ in the constiructions as 

■ i ' ' ' ; ^. \ - J ■ V v : ; / ■> v . /.:-;"r/" ,: -f; 1 --;v-v v 

Fl 8 4 further shows that barrel 16 and trigger handle 92 can be 
, constructed so as to retain the trigger handle on the barrel -and provide 
; ^ r ^°^^ n ^ al interengagement ~ therebetween . These 

. retainers which engage with the trigger handle. As shown the barrel is provided 
.1 > with two complementary retaining dogs ^ 

j 241 A The retaining dogs 242 are preferably provided with a lower face which 
; <K is transverse in relationship to the longitudinal axis of the injector The upper 

_ face is preferably angled to suggest a portion of a cbnical surface. These 
. %>l angled upper faces serve to facmtatp assembly of ^ ; 

' . ^ •'. ; barrel by. inserting ^he , barre) 'into the 

distorting the respective parts a <• sufficient amount to bring the dogs' into 
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Slots 241 are formed into or through the wall of the trigger handle The 
lower faces of the dogs bear upon the lower ends of slots 241 when the 
injector is in the loaded and unfired position After the safety 76 has been 
removed then the trigger handle 92 can be depressed to slide the trigger relative 

"f\ : ■ . 5 ' - to "the ^barrel.';';; vV-'V--. • '^V.-/;- , ^ ; \\ f'{K ; ''f- "■/-.'r' ■ - f"-" ' • • 

The dogs 242 and slots 241 also provide mechanical interengagement 
■ between the > trigger iharidfej ^ specifibilly, the engagement • ;;' 

prev^ts ercessh^ prevents relative rotational ■ .'. 

motion between the barrel and trigger handle This anti-rotation capability allows 
to the barrel 16 of the medicant module to be twisted relative to the barrel 50 of 
the activator module while holding the trigger handle This relative twisting is 
■y'v^'-'M^^^ to; assemble r Jaijci disassemble the ; m^ use or 

" ;i s :■ • loa^ and unload thfe Jinjector , ; This ' construction ; furthet allows the trigger "if; 
handle to function more effectively in the capacities x)f beuig the manually f 
/*. grasped part through which forc6 is transferred to both W : 
needle into a person being injected. - 
■.fix v; : The ;• barrel ." ; ai^d jtrigger .handle are most preferably cdnsiru of '.; ". 

: i f p^ materiai, ; su transparent; plastic.; -This cbinstructioii ; illowf the fi : \.ff 

user to view into the injector to determine whether; there ^ 
20 injector. It also allows the user to determine whether the medicine in the 
fif-ii y.;v : ampule-;has-- become'' unsuitable, siich ;ais might be: indicated ;rb^ iff'--; 
■■%:-ih- /-A cloudiness. ;- : ;- y.-.S]if : , ; v/f--V ; f f ';■ :}f':r "iii-H : y-;^.p'}- : ,: : :- : ----: r- .\. 

To fire injector 90 the user first detaches sheath remover 46, thereby 

place ; ^ 

; ; y 5 ■) J ¥ Rector in -.'; a rready ^at^? : The user grasps trigger handle 92 in the: hand 
• V - a ^^ medication; throiigh a swift ^ arm stroke which drives ;■ the' *! V- 

needle or muzzle end against the user's body at the desired point of injection 
;;?;";' ./ff. i^? barrel /will stop upon ; poptkct with the iiser; 1?ut, the trigger sleeve will i 
ff.fi -S : ; releasihg dwer 56. ; ; Under : the ] force o^ 

30 driver 56 lnjeqts needle 32 of syringe subassembly 24 into the user's tissue and 

dispenses a proper dosage of medication 30. . 
. \ The trigger handle facilitates administration o 

easy grasp-and-sw^ 

weakened condition apd less able to fire the more exacting "thumb" trigger 
" - : : ''M desbribed above. ' iff ffiSi-'- '^ifi\ f -f'^ fy-^C'/'ii'-'^f- fff : 'i.'- if-" ■ 



• / Figs 5 and 6 show a modular injection assembly 150 according to another 

preferred embodiment of this invention Assembly 150 is designed to administer 
multiple (typically two) injections using the same syringe subassembly. 
Injector 150 is very similar to injection assembly 10 of Fig. 1, and the same 
5 reference numerals are used to identify like components Only the different 
^ >' - \ : ^ ^ : / fe^iures of : :this apparatus^ be described in ;d(6ta'il'^"; 'K-UA*.'" 

Figs. 5 and 6 show an alternative * protective sheath 142. Sheath 142 is 
advantageously made from a natural or synthetic rubber or other suitable 
elastomenc material As shown, sheath 142 is constructed with a flanged head 
to . 143 Flanged head 143 is received against the muzzle or needle end wall 144 
of the medicant module housing An aperture 44 is formed in the end wall to 
allow the needle 32 to extend therethrough when the syringe subassembly is 
deployed. The protective sheath 142 has an end section 145 into which the end 
of needle 32 is inserted to seal and protect the .sharpened needle end The 
15 remaining tubular section 146 of sheath 142 is sufficiently flexible to allow it to 
buckle or collapse under the force of the primary or driver spring 62 Fig 6 
shows the syringe subassembly in an extended position. 
f,V':"--i : VoV:Ii";" operation, injection assembly 150 is fired ; in the similar : manner 
; described above, Stop 152 halts movement of plunger 36 prior to full discharge 
20 of medication 30 from ampule 28 More particularly, plunger shoulder 41 is 
depressed until it engages stop collar 152. This partial travel of plunger 36 is 
; suitable to inject a first dose of medication. If the user wishes to administer 
: a second injection with the remaining medication, the user simply disconnects 
activator module 14 and partially withdraws syringe subassembly 24 from plunger 
JS, "id 20 of barrel 16. This allows removal of the split collar stop which is easily 
removed due to the split semi-cylindrical collar pieces which fit about the shaft 
The ^syringe subassembly is reloaded into barrel 16 and spare, ready-to-fire 
activator module 130 is immediately connected to medicant module 12 Because 
> spare activator module 130 is already pre-cocked, the reassembled injector is 
' 30 quickiy ready for the second injection. With stop 152 removed, the reassembled 

a. injector assembly 150 is now ready for its second firing, When the driver is 

, , actuated, the plunger is forced farther into ampule 28 to displace the remaining 
:X ,yZ'.:J\ 1 > ' : $ u }& ittfedicatioh btit ';ttirotigh^needie '32/' : ;-i ' : y : .1 .i! ? -\;.^v-'- 

Due to the modular construction, the user can alternatively administer the 
35 second dose manually by removing the syringe subassembly frbin the medicant 
, . module and administering the medication using only the syringe subassembly. It 



should also be appreciated that the novel apparatus according to this invention 
caii be Employed toj; reduce' or eliminate the loss 6f : valuable medicines . Such 
medicines have previously been lost when used in emergency injectors This 
occurs because of tune deterioration and the fact , that the medicine is sealed 
5 within the injector The modular; assembly of this invention can be employed 
[ - _ in either of two ways to prevent such waste. Firstly, mediciiies can be installed 

P n ty when needed and can be taken from regular inventories of the cartridges 
K Secondly, : medicines used in the novel injectors can be installed arid then 
\ : i;tvS .■ • removed |n adequate 'time to iallow the hospital pir otHer me^iciii services to use / : 
to them in the normal course of providing services, thus preventing waste to the 

partridge due; to /time deterioration. ; The mpdukr : i^ettdf ; is • no t lost ■ merely : - / ] 
because of medicine aging, and can continue to serve beyond iht lives of the 
medicine. -. J 5- : --- 0 ^0- : - ;V-;.: ; ' : :'.A "i-.v "\ : ' AlS/^y^i 

Fig 7 shows a carrying case 160 for porting or carrying modular fluid 

includes a rigid exterior jacket 162 configured to be alternately opened to expose 
an interior (as shown in Fig 7) or closed to protect the interior. Jacket 162 
\fbrmed ioftw connected pkrts 164 and 166. : V TheT ja^et ;is preferably formed : ; • 
r of a hard, durable material, such as plastic, the case parts 164 can be fully 
20 detachable or connected with integrally molded plastic hinges Metal jacket^ are 
•V^l:.":' ' . ••, ;V^ s ^:- c P n ^ em Pl a ^d.; ; -=;;Vy; '^.VX " - ; . ?V!\'?'-'' ; .- : si/Viv.J 

The jacket parts can be constructed to fnctionally engage into a closed 
^ A v assembly,; ,• Aiternatn^ly,^ a locking clasp or latch" can be provided to xeleasabiy /■ 'h. 

secure the two jacket parts together, As shown, the clasp is formed of 
Ax[<-" : /. -' 25 * complementary components having a first clasp component 168 provided on first 
v.- ; }% t '0^t\j^^y$^^^M second cla^ component 169; provided on second jacket 
. ;i : ?v ^ 

together to lock the parts together. 

The interior of carrying case 160 can advantageously include at least three 
30 compartments: injection assembly :\ffi&jiipmni ?iib\ ^spare activator : Vv 
; / ;^ : '. % S^^rtment, j.172, / and : Auxiliary v : Vcobipartmdnt^ 174.> ;| ii^bction' assembly 
compartment 170 is a recessed area formed in first jacket part 164, Injection 
assembly compartment 170 is (elongated and sized to receive and hold modular 
injection assembly 10 consisting of the connected medicarit module 12 and 
; ' 35 activator module 14. Injection Assembly compartment f70 is aligned along a first 
^ longitudinal iaxis 176. * • ' 
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■}■■;' vi : ■ . :. > ' , I? ..... ■ • ■ ; ' r . • 

Spare activator module compartment 172 is a recessed area formed in 
second jacket part 166 and sized to receive and hold spare activator module 130 
Auxiliary compartment 174 is also formed in second jacket part 166 and is used 
for storbg medicinal tablets 175 or a further spare activator module 130 Spare 
5 activator module compartment 172 and auxiliary compartment 174 are aligned 
. along a second longitudinal axis 178 that is substantially parallel to first 
longitudinal axis 176 According to this construction, injection assembly 
compartment 170 has a length substantially equal to the combmed length of 
i ? spare activator module compartment 172 and auxiliary compartment 174. 

In an alternative embodiment (not shown) a carrying case is constructed 
to accommodate an injector along a first axis in a manner similar to Fig. 7. 
A spare medicament module as in Fig. 2 is carried along the other axis. Thus 
the resulting medicine mjeption system has a- smgle activator and^twio medicant ; 
modules. Other combinations of medicant and activator modules can also be 
15 provided.; ~ '< : -'':-}''.y&- - : . -.■<-"■ '. ' : - .. -' • ! ...i' ■" V ; ■ •.*' ■ ' vo'-.Y' 
Industrial Applicability 

'Y-l&Z :-™ e :^ v ? nti ' :): n'' : .» s . useful in the injection of medicines. S \ jy 
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/Vi^ • ". ■ ;■; >'■;■ wo 95/31235 ' .' v • ^■ -':':.v ? ': :V :>iCT/uS95bis*3 J ■ \ : 

" / CLAIMS /V"V/--Jf ,^"vl,', k 

; ;.^^»-?^V-' : . injection; system ! capable' of automatic . 

.'■ / mechanically powered administration and manual administration of a fluid 

'y^z-y/'y- Ow4?^M?9p -^niprii5ing: -;'v : '.v: "c : 7; V V V \\ : 4^ m '^- : \-"'r • / v • 

5 a medicant module having a needle end and a plunger end, the medicant 

- a manually usable syringe subassembly positioned within the barrel 
r slidable within the cavity to allow deployment of the syringe subassembly, 

' J. ; ; ; ; .••>:'■ '£ : ; 7 ; • the ; syringb subassembly havingrvv-^;: v " h^-* / ; "'^'v-"^'" ! .'^ 

; v". '.* -^iv" 1 '-. ■ W'i' 'i'-vV-.- W :: ^P^® 0$?? • lipusitig fluid" ^ medication; j; 7;\ f. v v' 
: ''. : , : V- • : :/v ampule ; ^ ^ ' 

• * pfunger ^for forcing th^ 

■ - Ampule through the needle, said plunger including a plunger 

7 5 shaft and a plunger portion which extends from the ampule 

to allow manual depression of the plunger to dispense fluid 
from the ampule; "V Li 

yS} : ?'y'} ; . , '••?'.:; • ";an activator • module ""^haying..* driver end detaichabiy connected to the 
plunger; end of the medicant module and a proximal end, the activator module 
20 comprising: . , ~-"\- 

■. a driver for forcing the syringe subassembly through the barrel to 
■ ^ : inject the needle and displace fluid medication through the needle, the 

. driver ; having a Tamniirig head ^>rierited - toward the driver end i of • the '■ X %. 

1 5 

25 syringe subassembly when the activator module Is connected -to the 

■■^p^;J-:y/y ;■.;:.! ;v medicant module ; irid y , .v/ . ■.} •': >!' /• /-f '■" ;•' 

a driver release for contrpllably releasing the driver 
A '% A -modular fluid medication injection system according to claim 1 
i'" 't ■ therein; the rariiming • 'head j of :;the' drive r engages , fiut is not attictied to, Stfre ;': [.7. . 
''^^ ^e ■'syringe : -vsubaLSsembly." ^^-'V^:- v .;'; -.7 ■■vWiJf: y- ^Y^c- i J -''v v . ! ^.V'"'': 

^ fluid ^medication injection system accb claim 1 ^C^v. , V'-^'.^ : . , > 

where ui the barrel extends beyond the plunger at the plunger end of the 
medicant module to protect the . plunger. 

4 \A modular fluid medication mjection system according to claim 1 
35 wherem the medicant module further comprises a biasing spring to force the " 
y' : 'J$9 [i": -fS*™]^ W^"™Wy " " t'o Wawl - "tbe vjplunseir 1 end of ^ • yy- ■ ';;;•) 



/ ; 5. , A modular fluid medication injection system according to claim 1 

further comprising a trigger handle connected to the driver release for movement 
from rest to fire positions, the driver release releasing the driver as the trigger 

f&''' : ' : :-% , ; - ,: V-'" h^ridie-is moved td" a fire position. 'a. ■•.-./■ 

y 5 6 A modular fluid medication injection system according to claim 1 

■<-j/ :;,, **':ov\ ;: >.»*vV .X^^^W'-'^V'^'^ 0 ?. module, comprises: : '^v: : :Wvj' : .-i.C*-'' 

a driver housing having an elongated chamber for supporting the driver 
r- :> .: :••].• ^tl^i^in;--. : \C % /: -V; Vv ■ ■; •/■ . v V/V /VV v.' :: - V' •••'?/:•"'• " ' '*/"> - ; - . * 
, ■ ; ^ trigger handle connected to the driver release for movement from rest 

10 to fire positions, the release releasing the driver as the trigger handle is moved 
v ' f - //'-'v--. jo fire ; position;' and • :-:=;• : ^s v //;,--;^^/:^V';- - : /V//; ■:' 

:\> Jhe digger ; hapdle comprising a 
which fits over and slidably moves relative to the driver housing, the sleeve 
member extending from the proximal end of the activator module, over the 
15 driver housing, beyond the driver end of the activator module, and at : least 
(;]'-;, vU- partially / along the { medicant module '" v/-- • ' ■ ' : •*'• /- ', 

7, A modular fluid medication injection system according to claim 1 
wherein the medicant module further comprises a removable protective sheath 
■r. ■£/ provided on the needle/. 1 '■ ^ 

:^ v • : ^ V "A. . ^dular fluid • medicatioii injection system according" to claim 1 
wherein the medicant module further xomj)^ 

a removable protective sheath provided oh the>heedle; and ^ •> 
a sheath remover for engaging and removing the protective sheath from 
. J;;;^he-in^dle,vta expose the^needle.;!;..' f-V.-"--".: ^'w;-.-. 

* 5 . 9 A modular fluid medication injection system according to claim 1 

v- : V comprises:, "':) -'-A ".-i:- ; V/.;;* ■ "" 

, ; ; ; ; ; /•'/•: ; ^ f - removable protective sheath provided on the needle; arid *''}\ V; { 

; a sheath remover for engaging and removing the protective sheath from 
the needle to expose the needle, the sheath remover having an aperture formed 
^ therem that is sized to slide partially onto and f nationally grasp the protective 
•■■ • J- v ?',f'X 'C- • V ;.^hleath : -for' "removal, •"■"■.■'a/v -. : : : : ;;';:/.= . i.- 'f v':' : ? : - ■-. ^ ■'" 

- r 1 10. A modular fluid medication injection system according to claim 1 

further comprising: . . '• / 

' ?, an assembly coupling to alternately connect arid disconnect the medicant 

35 module to the activator module, the assembly coupling comprising an activator 
.. coupling part provided on the driver end of the activator module and a 



complimentary medicant coupling part provided on the plunger end of the 
[^Ar^ V.: .'fmedlca'nt . module ;\ £i •;aVv: < "-/\x-'- : v" : 7?</^ •'-' :■>■ '' 

11 A modular fluid medication injection system according to claim 1 
wherein the activator module and the medicant module are detachably connected 
^ 'rising a threaded coupling. ■ '^'fi-'\c." ■'*'"$> :: ^v: ^':\'- ; : : -.' v . 1 v ;'- ; 

- 12. A modular fluid medication injection system according to claim 1 
wherein the medicant module further comprises a removable plunger end cap 
detachably connect able to the plunger end of the medicant module when the 
medicant module is disconnected from the activator module, the plunger end cap 
70 serving to close the barrel cavity and thereby prevent the syringe .subassembly 
y ^ payity to the riieclicarit module ^ind ; . 

serving tp open the. barrel , cayity and allow removal of the syringe subassembly 

■ :'Jv?J:-'>- ;> >yhjeri detached , from ihe ; ij^dicant/m^ \.; 

13 A modular fluid medication injection system according to claim 1 

a driver housing having an elongated chamber for supporting the driver 
therein; and < , . 

■ removable driver end cap detachably Connect ab driver housing 1 

; ; ; ^ : at • the driver end of ; the ; activator module is : " 

20 disconnected 'from the medicant module 

14 A modular fluid medication injection system according to claim T 
''J'ili'r: ■ : Vi ^^ef ^pmprising a?, removable- stop wthin the ; medicant Vmodiile for! halting - : 

i movement pf the driver at an extended position/ 4 ~^r' T- ; \ ■': -. • :: If 

15. A modular fluid medication injection system according to claim 1 
25 further comprising a removable stop within the medicant module for halting 
' ■ S the driver .,at; ;; :afif denied position, : the;f retnoyable': 'stop ' being : 'F 

v \: / ; • positioned L at ;least; pkirtially around the plunger of the ^ringei : siibasisembly to .': - : - 
; prevent full discharge movement of the plunger/ ^ / 

16 A modular fluid medication injection system, comprising 
£U* ■ : I ]r ; \- * : medicant module having a 'needle end ] ■ ahcl a : plunder fend, the medicant > < 

■ ■y': : '^'~y : ^X'V'vi' ' i ; ;>' : moduie-;.;cpmpi;ising::' : ''' '.; ::.''. v -'_- : - ' ■ :: :K'- r -\'^\'i-i'-'l^i ^-"«\ / :?^'-;?^-?,". = l? = -l".V.;" - ^■" = C^? : '• 1 ? *.-- ; 

; .a 'barrel haying a cavity therein, said cavity being capable of 

receiving and holding a manually usable syringe subassembly positioned « 
^^^V^'V ;■ i ''- '.-v-^V^^^:i t^f ; barrel ;^ 'said ; tavity bem^ 'Vsynnge; 

: VJ5 • subassembly to be slidable within the cavity to allow mechanically powered 

.• , deployment of the syirmge subassembly, 
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a medicant module closure for closing the cavity of the barrel at 
said plunger end of the medicant module; 

an activator module having a driver end detachably connectable to the 
< plunger end of the medicant module and a proximal end; the activator module 
;l:fv ^ comprising: -.V .V'/ : ■'v.v'i--- V. v < 

a driver for forcing a syringe subassembly through the barrel to 
, - , inject, a needle and displace fluid medication through the needle, the 
driver having a ramming head oriented toward the driver end of the 
activator module; 

w : a driver release for controllably releasing the driver; 

an activator module closure for detachably closing the plunger end 
'^v . ^ ( ^ v ^ - v C 9f -the ^.medicant module - . \:V~- J/. • 

an assembly coupling to alternately connect and disconnect the medicant 
: module to the activator module, the assembly coupling comprising an activator 

the activator inqdule and a 
, complimentary medicant coupling part provided on the plunger end of the 
y J. .«':•*/■ //^S^:"'/;^ ■ \-J:i'\'.'\- :\VU:'. : > ..^f : .' : ' 

17 A modular fluid medication injection system according to* claim 16 
. "/ wherein the medicant module further comprises a biasing spring to force the 

20 syringe subassembly toward the plunger end of the medicant module A modular 
v-'Au^/Vniedication mjectiph sj^tem according tb tiaim 1(5 foHhef :cc^rising^a 
; ^ telease for movement from rest to fire • ; 

positions, the driver release releasing the driver as the trigger handle is moved 
: Y< / ;^\;^p*.'a/:'fir^ , position.- 'v- ■'•*...■.'/ . : ^ ;-i v.c V-' 

; ! ; : : [ M ^l-X': yS^^j^-PP^^t dedication injection system adcprding to • claim 1(5 
yyy/h '•; ; ^^rein the activator ijiodule •comprises:;'.. : : }•■};' ^"V.-"-'' " 

• : , .- a driver housing having an elongated chamber for supporting the driver 

i , : . a trigger handle connected, to the driver release for movement from rest 

.> ■ : # to fire positions, the release releasing the driver as the trigger handle is moved 

' . ... v'y^i yyy?} a fire position; and '}•':» . C ■:. ' ' - ; : . '' ; ; 

■ \ : >: the trigger handle comprising a circumscnbmg, itubular sleeve member 

which' fits over and siidably moves relative to the driver housing, the sleeve 
= member (extending from the proximal end of the abtivator module, over the 
35 driver housing, beyond the driver end of the activator module 
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19 . A modular fluid medication injection system according to claim 16 
wherein the medicant module further comprises a removable protective sheath 

.C;.^y.- : -' : /provided - ph^-the; ^eedleJv' -V/ '•• : '"C" "!,- : yM' -V;/!' !>" '-'7 V 

J 20. A modular fluid medication injection system according to claim 16 *" 
. 5 wherein the activator module and the medicant module are detachably connected 

••. using a threaded assembly coupling %; • 
, V 21 A medicant module for use in a fluid medication injection system, 

: '.>;the/ medicant -module; comprising:^ ;:■*■ •* ^\=>;f. : ''\ ''^ ;'V-V. : '-v : 

a barrel having a cavity therein; 
/ff : a manually usable syringe subassembly positioned within the barrel slidable 

within the cavity to allow powered mechanical deployment of the syringe 
; ; Subassembly, the syringe subassembly hiving: ^ 7 yii;V; : 0 ' ; ^ 'v '"'* s; ^ '^iV-'V - 

an ampule for housing fluid medication, f 
a needle in fluid communication with said ampule; 
7 f ; •;-^.; ; V^'-:^ ' P-lungeT ;for'*?fprcing thfc fluid meidiwitiori: from the ^ampule through -the ' ; 
; needle; said plunger including r a plunger shaft and a plunger pbrtibn which 
extends from the ampule to allow manual depression of the plunger to dispense 
}:^;'' r- /';/ ; • itoid; front the ampule; • ; , ; - < k ' ?/// < ..\ / ■ ;. // - -. / y ! ./ ;, '/;)' : /<;/ ::>::.:"" 

i a removable plunger end cap detachably connectable to the plunger end 
.20 of the medicant module, the plunger end cap serving to close the barrel cavity 
and thereby prevent the syringe subassembly from escaping the battel cavity when 
? attached ta! the medicant module arid s^^ "y 
removal of the syringe subassembly when detached from the medicant module 
: ' v ; : 22 .^.v ; A claim 22 

25 ..wherein the. barrel - e^ehd^ 
H^- : -'- : :. ■ ' : nietiicani module to protect the plunger: 

23. , A inodular fluid medication injection system according to claim 22 
; wherein the medicant module further comprises a biasing spring to force the 

_ ^ syringe subassembly toward the plunger end of the medicant module, 

x J 30 24, A modular fluid medication mjectidn system according to claim 22 

wherein the medicant module further comprises a removable protective sheath 
•-:^V^ : '::^/v''-;""-.^;.-.\ vProvided-ph Hthe "needle^ -T^-* -*--: .v 1 -""- ■ 

; 25 A modular fluid medication injection system accordmg to claim 22 
wherein the medicant module further comprises ■■' •**•' 
:.-- : > ^ -sheath! provided ^ \[y -.'-\ 



■ a sheath remover for engaging and removing the protective sheath from 

:7;- J vJ; > ^ i ':"V , " ,, :\ >. 

26. • A modular fluid medication injection system according to claim 22 
, wherein the medicant module further comprises; 

ar tetnpvable protective : sheath provided on the ne^le ;;-aiid :^ r ;}- : > / ■ 
>■ • , >;\ a sheath remover for engaging and removing the protective sheath from 

, • the needle to expose the needle, the sheath remover having an aperture formed 
therein that is sized to slide partially onto and friqtionally grasp the protective 
0, .:/>: sheath for : removal/ ' : v •= y^'\ ' " '.''O'v- ' ■^>?:\V : : ;■:"'»" • 'V: 

/ ' ip 27 An activator module for use in a modular fluid medication injection 

/v\*:'v^ : :;;!\'V\" ;, .-"V ^system, the ■•activator' module! .(comprising:-- ••• ^^.^..V/'-VV^^^X?' • 

a liousing haying a chamber, the housing having a distal coupling end and 
. a proximal end, the coupling end being configured for connection to a medicant 
y*{0- ?;•■■■;! ;£.nrodule; iv..,-. »}. /' .\' : v ' ;f ' : N:.- :. ; '"• 'v-X-'^v-r : ■ -.V ■■' •':> . . ; 

15 a driver slidably supported within the housing, the' driver being movable 

^ between a cocked position and extended positions, 

„ a driver release for controllably releasing the driver from the cocked 
'■ '\yC^/' : ':'\X\ '''\^^^^'^9]^A^^^^d '.position; and \- ■•■^:.\vt^ : r : ^ :: 'C 

/ a removable end cap detachably connected to the coupling end of the 

; '''lY • ■ vV : 7-- j.Vr 's;-'- ■"'■>.• -/! v v : ' : '- v ^V : K : ■■ ■ ■ 

'\'^\-':^^ '■■\\'-/ 2 ^:^/^ n ' activator module according to claim ' : ^;y^gtt^ihi driver is 
entirely within the housing when in the cocked; position and extends out beyond 
'y\'}'u ^e xoiipling end of the /housing when in an extended position. - • 

29 An activator module according to claim 28 wherein the coupling 
25 end of the housing is threaded and the end cap is complimentarily threaded to 

; i ^ comprising: ;; / 

; ^ V a trigger handle . connected to the driver release for movement from rest 

s to fire positions, the driver release releasing the driver as the trigger handle is 
^; ./ : ^. ;;,pved ' to a :fire position; .and ; ; . 7 ' '"' 

, the trigger handle comprising a circumscribing, tubular sleeve meriiber 

which fits over and slidably moves relative to the housing; the sleeve member 
extending from the proximal end, over the housing, and beyond the coupling end 
: 31. A medicine injector carrying case for a modular fluid medication 

> 3 * Ejection assembly; the injection assembly comprising a medicant module 
detachably connectable to an activator module, the medicant module being 
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configured to contain a syringe subassembly having an ampule for housing fluid 
medication, a needle, and a plunger for forcing the fluid medication from the 
ampule through the needle; the activator module containing a driver for forcing 
the syringe subassembly through the barrel to inject the needle and displace fluid 
5 medication through the needle; the carrying case comprising; 

a rigid exterior jacket configured to be alternately opened to expose an 
interior or closed to protect the interior; 

- the .-.interior" ^defining *ai . least itfiree compartment?; :''' V\v.y;"C> ".""> 

an injection assembly compartment sized to receive and hold the modular 
w injection assembly consisting < of a connected medicarit module and activator 
Y^ module; ..y .;'- ; -V;-:-';: ; " ''>'.'.J ;h: , '{ ■ v • i ' - : V ' 7. -7- ' • ' A 7; 77 -; 

a spare module compartment sized to receive and hold a spare module 
32 A medicine injector carrying case according to ; claim 32 wherein 
the injection assembly compartment is elongated and aligned along a first 
15 longitudinal axis; 

the spare module compartment and the auxiliary compartment are 
elongated and aligned along a second longitudinal axis that is substantially parallel 
v. i : ; : .t^c>;; * tli e • first ripngit^din^r a.xis . f; y 77>V-V\7v; };: ■ 77 77 ; ; 7:77^ : :: '• 7v : v 

33. A medicine injector carrying case according to claim 32 wherein 
20 the injection assembly compartment has a length substantially fequal to a 

combined length of the spare module compartment and the auxiliary compartment 
34c A medicine injector carrying case according to claim 32 wherein: 
the jacket is formed in two parts connected by hinges, 
7 the injection assembly compartment is located in one of the jacket parts, 
.#7:and : 777 -.7^777 ?7 7 «7; '...-77' '77.. ; : i * ■ : "1^: v s ;T-/ V>i- 7^7 77 ;77 77 77 
the spare module compartment and the auxiliary compartment are located 
in the other of the jacket parts. 
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